1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) effects on enkephalinergic neurons in various regions of mouse brain.
In order to elucidate the effects of MPTP on enkephalinergic neurons, dopamine (DA), norepinephrine (NE), proenkephalin (PE) mRNA and met-enkephalin (ME) were measured in striatum, olfactory tubercle, and prefrontal cortex of C57/B16 mice 1 day-2 weeks following treatment with 96 mg/kg MPTP HCl (24 mg/kg i.p., twice/day for 2 days). DA and its metabolites were depleted 70% in striatum and 40% in olfactory tubercle within 1 day. In cortex, DA was unchanged, whereas homovanillic acid and NE were depleted 50 and 40% respectively by 3 days. ME increased in all three brain regions at different times whereas PE mRNA showed a different pattern in each region, with an increase in olfactory tubercle, a decrease in cortex, and in striatum, a decrease at 1 day followed by an increase at 3 days. Thus enkephalinergic neurons in each region respond differently to MPTP treatment. In striatum and olfactory tubercle. DA is depleted sufficiently to release its tonic inhibition on the enkephalinergic neurons, thereby leading to increased enkephalin synthesis. In cortex, the change in NE metabolism appears to cause a decrease of ME release and thereby a depression of PE synthesis. The possible relationship between these results and the changes observed in Parkinson's disease are discussed.